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Claims 1-17: 











Document Dl, which is considered to represent the most 
relevant state of the art, discloses (see abstract and fig. 1- 
3) a coupling device tzcm which the subject-matter of claim 1 
differs in that the invention is directed towards a hydraulic 
subsea coupling, where the spherical contact surfaces of the 
male sealing member are designed to mate and form a fluid 
tight seal with a corresponding internal conical contact 
surface of the. female sealing member. 

The problem to be solved by the present invention may 
therefore be regarded as that of finding an alternative 
application for the coupling as well as providing a coupling 
device making possible a simple interconnection of two female 
coupling parts with relatively low requirement with respect to 
tolerances and mutual alignment, while offering a reliable 
sealing between the two female coupling parts. 
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The solution to this problem proposed in claim 1 of the 
present application is considered as involving an inventive 
step (Article 33(3) PCT) for the following reasons: 

The coupling device revealed in Dl is described with reference 
to a manifold coupling and it is understood that the invention 
is not limited to such couplings. However, Dl does not 
indicate any alternative applications that would lead a person 
skilled in the art to use it as a hydraulic subsea coupling* 
Also, the spherical contact surface of the male sealing member 
is designed for mating with an internal cylindrical contact 
surface (16, 22) and not with an internal conical surface. 

Although, both D2 (see fig. 1-2) and D3 (see fig. 2) disclose 
similar cot^ling devices with sphericatl male sealing members 
designed for mating with corresponding female internal conical 
sealing members. None, of the documents discloses a hydraulic 
subsea coupling provided with an intermediate member which 
forms a continuous part together with the male sealing members 
cuid which is mechanically compressible so as to be capable to 
store elastic energy when the body is subjected to cucial 
compression. 

D4 discloses (see fig. 1) a coupling device with spherical 
male sealing members designed for mating with corresponding 
female internal spherical sealing members. Hence, it does not 
reveal a hydraulic subsea coupling provided with a male 
spherical surface designed for mating with a female internal 
conical surface, and an intermediate member which forms a 
continuous part together with the male sealing members and 
which is mechanically compressible so as to be capable to 
store elastic energy when the body is subjected to axial 
compression. 

Furthermore, D5 discloses (see fig. 1-3) a coupling used as a 
hydraulic sxibsea coupling, but the spherical contact surface 
of the male sealing member is designed for mating with an 
internal cylindrical contact surface (like the coupling 
disclosed in Dl) and not with an internal conical surface. 
This coupling also lacks an intermediate member which forms a 
continuous part together with the male sealing members and 
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which ie mechanically compressible so as to be capable to 
store elastic energy when the body is subjected to axial 
compression. 

D6-D8 discloses different quick couplings provided with valves 
to prevent fluid from flowing out when it is disconnected. All 
of these couplings lack two opposite male sealing members, 
designed for mating with internal conical contact surfaces and 
an intermediate member which forms a continuous part together 
with the male sealing members and which is mechanically 
compressible so as to be capable to store elastic energy yrhen 
the body is sxibjected to axial compression, Furthexmore, none 
of the couplings revealed in D6-D8 are hydraulic subsea 
couplings • 

Consequently, taking claim 1 as a whole, none of documents Dl- 
D8 give any indication that would lead a person skilled in the 
art towards a hydraulic coupling device according to claim 1. 
Therefore, the invention according to claim 1 meet the 
requirements of the PCT with respect to novelty and inventive 
step. 

Claims 2-17 are dependent on claim 1 and as such also meet the 
requirements of the PCT with respect to novelty and inventive 
step. 

Claims 18-27; 

The cited documents 01-D9 (of which D9 is considered most 
relevant) represent the general state of the art. The 
invention defined in claims 18-27 is not disclosed by these 
documents . 

The cited prior art does not give any indication that would 
lead a person skilled in the art to the claimed valve device. 
Therefore, the claimed invention is not obvious to a person 
skilled in the art. 

Accordingly, the invention defined in claims 18-27 is novel 
and is considered to involve an inventive step. 

The invention is industrially applicable. 
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CLAIMS 



1. A hydraulic subsea coupling device comprising: 

- a male coupling part (20) in the form of a sealing element com- 
prising a hollow body (26) of metallic material with a first male 
sealing member (21a) formed at a first end of the body (26) and a 

5 second male sealing member (21b) formed at a second end of the 
body (26) opposite said first end; 

- a first female coupling part (10) provided with a first female seal- 
ing member (11) and having an Internal bore (12) extending 
through the coupling part (10) and its female sealing member (11); 

10 and 

- a second female coupling part (30) provided with a second fe- 
male sealing member (31), 

characterized in: 

- that the first male sealing member (21a) has an external spheri- 
15 cal contact surface (23a) designed for mating with a corresponding 

internal conical contact surface (13) of the first female sealing 
member (11) so as to form a fluid-tight seal between the first male 
sealing member and the first female sealing member when their 
contact surfaces are pressed against each other; 

20 - that the second male sealing member (21b) has an external 
spherical contact surface (23b) designed for mating with a corre- 
sponding internal conical contact surface (33) of the second fe- 
male sealing member (31) so as to form a fiuid-tlght seal between 
the second male sealing member and the second female sealing 

25 member when their contact surfaces are pressed against each 
other; 

- that the body (26) is provided with an intermediate member (24). 
which forms a continuous part together with the first and second 
male sealing members (21a, 21b) and which Is mechanically com- 

30 pressible so as to be capable to store elastic energy when the 
body (26) is subjected to axial compression; and 

- that an internal bore (22) extends through the body (26) and 
through the first and second male sealing members (21a. 21b) and 
the intermediate member (24), the spherical contact surface (23a, 
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23b) of the respective male sealing member (21a, 21b) surround- 
ing said internal bore (22). 

2. A hydraulic subsea coupling device according to claim 1, charac- 
5 terlzed in that the first male sealing member (21a) is coaxial with 

the second male sealing member (21b). 

3. A hydraulic subsea coupling device according to claim 1 or 2, 
characterized in that the intermediate member (24) is expandable 

10 by an internal fluid pressure in the body (26) so as to urge the re- 
spective male sealing member (21a, 21b) outwards in the axial di- 
rection of the body (26) against the corresponding female sealing 
member when the sealing element Is fitted between said female 
sealing members, thereby increasing the sealing contact pressure 

15 between the respective male sealing member and the correspond- 
ing female sealing member. 

4. A hydraulic subsea coupling device according to claim 3, charac- 
terized in that the intermediate member (24) has an internal 

20 cross-sectional area which is larger than the external cross- 
sectional area of the respective male sealing member (21a, 21b) 
as seen at the point (P) of the male sealing member where the 
male sealing member is designed to engage with the correspond- 
ing female sealing member. 

25 

5. A hydraulic subsea coupling device according to any one of claims 
1-4, characterized in that the intermediate member (24) is essen- 
tially shaped as a single or multiple wave bellows. 



30 6. A hydraulic subsea coupling device according to any one of claims 
1-5, characterized in that the second female coupling part (30) 
has an internal bore (32) extending through the coupling part (30) 
and its female sealing member (31). 

35 7. A hydraulic subsea coupling device according to any one of claims 
1-5, characterized in that the second female coupling part (30) is 
designed as a stop member adapted to close the Internal bore (22) 
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of the male coupling part (20) when the male coupling part is 
clamped between the first and second female coupling parts (10, 
30). 

5 8. A hydraulic subsea coupling device according to any one of claims 
1-7, characterized in: 

- that at least one of the first and second female coupling parts 
(10, 30) is provided with a valve (40), which comprises a valve 
body (41) displaceably arranged Inside the internal bore (12, 32) 

10 of the female coupling part and a spring member (42) acting on 
the valve body, the valve body being displaceable against the ac- 
tion of the spring member (42) from a first position, in which the 
valve is closed and prevents fluid flow through the internal bore 
(12. 32) of the female coupling part, to a second position, in which 

15 the valve is open and allows fluid flow through the internal bore of 
the female coupling part; and 

- that the male coupling part (20) is provided with an actuation 
member (25) for displacing the valve body (41) from said first posi- 
tion to said second position immediately before the female sealing 

20 member (11, 31) of the female coupling part (10, 30) is brought 
into engagement with the corresponding male sealing member 
(21a. 21b) of the male coupling part (20). 

9. A hydraulic subsea coupling device according to claim 8, charac- 
25 terized in: 

- that the valve (40) comprises a housing (43) which is immovably 
fixed inside the internal bore (12, 32) of the female coupling part 
(10, 30), said housing being provided with a cavity (44) accommo- 
dating the spring member (42) and a part of the valve body (41); 

30 and 

- that said cavity (44) is In fluid communication with an orifice (45) 
at the end of the valve facing the free end of the female sealing 
member (11, 31) of the female coupling part (10, 30) so as to al- 
low the cavity to be in fluid communication with the surroundings 

35 via said orifice (45) when the female coupling part (10. 30) is out 
of engagement with the male coupling part (20). 



AMENDED SHEET 




>CT /IB 200W002334 
2-2 -08- 2005 



26 



10. A hydraulic subsea coupling device according to claim 9, charac- 
terized in that the actuation member (25) is adapted to restrict the 
flow through the orifice (45) when the female sealing member (11, 
31) is in engagement with the corresponding male sealing member 
5 (21a. 21b). 

11 A hydraulic subsea coupling device according to claim 9 or 10, 
characterized in that the cavity (44) is in fluid communication with 
the orifice (45) via a channel (46) extending through the valve 
10 body (41). 

12. A hydraulic subsea coupling device according to claim 11, charac- 
terized in that said channel (46) extends axlally through the valve 
body (41). 

15 

13. A hydraulic subsea coupling device according to claim 11 or 12, 
characterized in that the actuation member (25) is adapted to en- 
gage with the valve body (41) so as to cover the orifice (45) and 
thereby restrict the flow through the orifice when the female seal- 

20 ing member (11, 31) is in engagement with the corresponding male 
sealing member (21a, 21b). 

14. A hydraulic subsea coupling device according to any one of claims 
8-13, characterized in: 

25 - that the valve (40) Is provided with a ring-shaped seal element 
(47) arranged In an annular groove (48), which groove is provided 
in the inner wall (49) of the internal bore (12, 32) of the female 
coupling part; and 

- that an external surface (50) of the valve body is adapted to en- 
30 gage with the ring-shaped seal element (47) so as to form a fluid- 
tight seal between the Inner wall (49) of the internal bore (12, 32) 
and the valve body (41) when the valve body is in said first posi- 
tion. 

35 15. A hydraulic subsea coupling device according to any one of claims 
8-14, characterized in: 
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- that the valve body (41) comprises a first body part (41a) and a 
second body part (41b), said first body part (41a) being located in 
front of the second body part (41b) as seen In a direction along 
the associated internal bore (12, 32) towards the associated fe- 

5 male sealing member (11, 31); 

- that a first flow path section (51a) is provided radially outwardly 
of the first body part (41a) between the valve housing (43) and the 
inner wall (49) of the internal bore (12, 32), and a second flow 
path section (51b) is provided between the second body part (41b) 

10 and said inner wall (49), said first and second flow path sections 
(51a, 51b) extending essentially in the axial direction of the inter- 
nal bore (12, 32) on mutually different levels as seen in the radial 
direction of the internal bore; 

- that the first flow path section (51a) is connected to the second 
15 flow path section (51b) via an intermediate flow path section (51c) 

extending obliquely in relation to the first and second flow path 
sections (51a, 51b); and 

- that the first body part (41a) is adapted to bloci< the intermediate 
flow path section (51c) when the valve body (41) is displaced from 

20 said second position to said first position. 

16. A hydraulic subsea coupling device according to claim 15 In com- 
bination with claim 14. characterized in that the second body part 
(41b) has a smaller cross-sectional area than the first body part 

25 (41a), that the second body part (41b) is surrounded by the ring- 
shaped seal element (47) and out of engagement therewith when 
the valve body is in said second position, that an external surface 
of the first body part (41a) is adapted to be brought into engage- 
ment with the ring-shaped seal element (47) so as to form a fluid- 

30 tight seal between the inner wall (49) of the internal bore (12, 32) 
and the valve body (41) when the valve body is displaced from 
said second position to said first position, and that the end of the 
first body part (41a) facing the second body part (41b) only has 
blunt edges so that the ring-shaped seal element (47) will meet no 

35 sharp edge when the valve body (41) Is displaced between said 
positions. 
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17. A hydraulic subsea coupling device according to claim 15 or 16, 
characterized in that the intermediate flow path section (51c) is 
defined partly by an external surface (50c) of the valve body (41) 
which extends obliquely, as seen in the axial direction of the valve 
5 body (41), between the first body part (41a) and the second body 
part (41b). 



1 8. A valve device, characterized In: 

- that it comprises a first valve part (110) provided with a first fe- 
10 male sealing member (111) and having an internal bore (112) ex- 
tending through the valve part (110) and its female sealing member 
(111), a second valve part (130) provided with a second female 
sealing member (131), and a sealing element (20) interposed be- 
tween the first female sealing member (111) and the second fe- 

15 male sealing member (131); 

- that the sealing element comprises a hollow body (26) of metallic 
material with a first male sealing member (21a) formed at a first 
end of the body (26) and a second male sealing member (21b) 
formed at a second end of the body (26) opposite said first end, 

20 the respective male sealing member (21a, 21b) having an external 
spherical contact surface (23a, 23b); 

• that an internal bore (22) extends through the body (26) and 
through the first and second male sealing members (21a, 21b), the 
spherical contact surface (23a, 23b) of the respective male sealing 
25 member (21a, 21b) surrounding said internal bore (22); 

- that the first female sealing member (111) has an internal conical 
contact surface (113) of metallic material for engagement with the 
spherical contact surface (23a) of the first male sealing member 
(21a), the spherical contact surface (23a) of the first male sealing 

30 member and the corresponding conical contact surface (113) of 
the first female sealing member being designed to form a fluid- 
tight seal between the sealing element (20) and the first valve part 
(110) when said contact surfaces (23a, 113) are pressed against 
each other; and 

35 - that the second female sealing member (131) is provided with an 
internal conical contact surface (133) of metallic material for en- 
gagement with the spherical contact surface (23b) of the second 
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male sealing member (21b), the spherical contact surface (23b) of 
the second male sealing member and the corresponding conical 
contact surface (133) of the second female sealing member being 
designed to form a fluid-tight seal between the sealing element 
5 (20) and the second valve part (130) when said contact surfaces 
(23b, 133) are pressed against each other 



19. A valve device according to claim 18, characterized in that the 
first valve part (110) and the second valve part (130) are displace- 

10 able in relation to each other in the axial direction of the body (26) 
of the sealing element (20) between a first position, in which the 
contact surface (23a, 23b) of both male sealing members (21a, 
21b) is pressed against its corresponding contact surface (113, 
133) of the female sealing members (111, 131), and a second po- 

15 sition, in which the contact surface (23a, 23b) of at least one of 
the male sealing members (21a, 21b) is out of engagement with its 
corresponding contact surface (113, 133) of the female sealing 
members (111, 131). 

20 20. A valve device according to claim 19, characterized in that the 
contact surface (23b) of the second male sealing member (21b) is 
out of engagement with the corresponding contact surface (133) of 
the second female sealing member (131), whereas the contact 
surface (23a) of the first male sealing member (21a) is in engage- 

25 ment with the corresponding contact surface (113) of the first fe- 
male sealing member (111), when the first and second valve parts 
(110, 130) are in said second position. 

21. A valve device according to claim 19 or 20, characterized In that 
30 the valve device (102) is provided with a flow channel (103), which 
is connected to the internal bore (112) of the first valve part (110) 
via the space between the first female sealing member (111) and 
the second female sealing member (131), and that said flow chan- 
nel (103) is in fluid communication with the internal bore (112) of 
35 the first valve part when the first and second valve parts (110, 
130) are in said first position, whereas said flow channel (103) is 
not in fluid communication with the internal bore (112) of the first 
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valve part when the first and second valve parts (110. 130) are In 
said second position. 

22. A valve device according to any one of claims 18-21, character- 
5 Ized in that the valve device (102) constitutes a subsea valve. 

23. A valve device according to any one of claims 18-22, character- 
ized In that the first male sealing member (21a) is coaxial with the 
second male sealing member (21b). 

10 

24. A valve device according to any one of claims 18-23, character- 
ized in that the body (26) is provided with an intermediate member 
(24), which forms a continuous part together with the first and 
second male sealing members (21a, 21b) and which is mechani- 

15 cally compressible so as to be capable to store elastic energy 
when the body (26) is subjected to axial compression, and that the 
internal bore (22) extends through said intermediate member (24). 

25. A valve device according to claim 24, characterized in that the 
20 intermediate member (24) is expandable by an internal fluid pres- 
sure in the body (26) so as to urge the respective male sealing 
member (21a. 21b) outwards in the axial direction of the body (26) 
against the corresponding female sealing member when the seal- 
ing element is fitted between said female sealing members, 

25 thereby increasing the sealing contact pressure between the re- 
spective male sealing member and the corresponding female seal- 
ing member. 

26. A valve device according to claim 25, characterized in that the 
30 intermediate member (24) has an internal cross-sectional area 

which is larger than the external cross-sectional area of the re- 
spective male sealing member (21a, 21b) as seen at the point (P) 
of the male sealing member where the male sealing member is 
designed to engage with the corresponding female sealing mem- 
35 ber. 
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27. A valve device according to any one of claims 24-26, charac- 
terized in that tlie intermediate member (24) is essentially shaped 
as a single or multiple wave bellows. 
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